Normative data for 884 neurologically normal adults (15-93) are provided for a six-trial administration of Form 1 of the Spanish version of the Verbal Selective Reminding Test (VSRT). Form 2 was also administered to 391 adults (18 -87). Age was the most important predictor of performance on all VSRT scores in Forms 1 and 2. Additionally, women and higher educated participants outperformed men and lower educated participants over the entire age range studied. Normative data are grouped by seven age cohorts: 15 -29, 30 -39, 40-49, 50 -59, 60 -69, 70-79, and 80-95. 
Introduction
Declarative memory-memory for specific facts or experiences (Squire, 1987) -is of particular interest to neuropsychologist (Lezak, Howieson, & Loring, 2004) because declarative memory impairment is common in several different neuropathological and neuropsychiatric disorders (Larrabee & Crook, 1996; Ruff, Light, & Quayhagen, 1988; Squire & Shimamura, 1996) . In order to establish an accurate clinical picture about the severity and nature of the memory and learning impairments, the clinician needs valid and reliable tests, with appropriate normative data (Bauer, Tobias, & Valenstein, 1993; Mayes, 1986; Squire & Shimamura, 1996) . Along with the Rey Auditory Verbal Learning Test (RAVLT; Rey, 1964) and the California Verbal Learning Test (CVLT; Delis, Kramer, Kaplan, & Ober, 1987) , one of the most widely used measures of verbal learning and memory is the Verbal Selective Reminding Test (VSRT; Buschke, 1973) . The reliability and validity of the VSRT have been studied with different neurological and pathological conditions, including traumatic brain injury (Dikmen, Machamer, Winn, & Tempkin, 1995; Paniak, Shore, & Rourke, 1989) , dementia of Alzheimer's type (Campo, Morales, & Martínez-Castillo, 2003; Masur, Fuld, Blau, Crystal, & Aronson, 1990; Millet et al., 2008 ), Parkinson's disease (Stern, Richards, Sano, & Mayeux, 1993) , temporal-lobe epilepsy (Breier et al., 1996; Drane, Loring, Lee, & Meador, 1998) , multiple sclerosis (Beatty et al., 1996; Rao, Leo, & St Aubin-Faubert, 1989 ), Korsakoff's syndrome (Labudda, Todorovsky, Markowitsch, & Brand, 2008) , learning disabilities (Fletcher, 1985) , and cannabis users (Fletcher et al., 1996) . Several papers have documented normative data on subjects belonging to different age ranges and diverse educational levels (Campo & Morales, 2004; Hannay & Levin, 1985; Larrabee, Trahan, Curtiss, & Levin, 1988; Ruff et al., 1988) . Recently, different authors reported correlations between brain structures and different measures of VSRT procedure: Amato and colleagues (2008) reported that magnetic resonance measures of temporal regions correlated with different measures of VSRT in multiple sclerosis patients. Zimmerman and colleagues (2008) also found that measures of verbal memory correlated with measures of hippocampal volume. Archives of Clinical Neuropsychology 25 (2010) [745] [746] [747] [748] [749] [750] [751] [752] [753] [754] [755] [756] [757] [758] [759] [760] [761] schooling comparable with the International Standard Classification of Education (UNESCO, 1976) . Three groups were formed-those with at most primary education (LE low), those with junior vocational training (LE average), and those with senior vocational or academic training (LE high). These three levels of education corresponded with an average of 5. 95, 10.85, and 16 .21 years of full-time education in the sample (SD ¼ 2.53, 1.05, and 2.81, respectively).
The participants in the previous normative study were recruited by word of mouth. Elderly subjects were recruited at the University of Seville. They were enrolled in continuing educational courses for personal development organized by this institution. All of them were interviewed in a private room by graduate students in clinical psychology and entered in the study if they met the following inclusion criteria: (a) absence of a previous history of neuropathological conditions; (b) absence of prior hospitalization due to psychopathological diseases (e.g., schizophrenia, significant depression); (c) absence of a previous history of abnormal psychomotor development; (d) no antecedent of drug or alcohol abuse; (e) no psychotropic medication use in amounts that could affect concentration, attention, or produce somnolence; (f) Spanish being the primary language. Older people (age up to 55) had a score not less than 24 of the Minimental Cognitive Examination (Lobo, Ezquerra, Burgada, Sala, & Seva, 1979) , a Spanish version of the MMSE (Folstein, Folstein, & McHungh, 1975) , and a score less than 5 of the short form of Geriatric Depression Scale . Individuals with chronic medical conditions (e.g., essential hypertension, diabetes, mild-sensorineural hearing loss) were not excluded. All individuals were cognitively capable of independent functioning. The majority of the participants were recruited from south and southwest of Spain. Efforts were made to obtain data from rural and urban areas (elderly people attending university courses were from rural and urban areas). Data of 44 subjects were excluded because they did not meet the inclusion criteria. The University of Seville approved the research procedures, and all participants gave written informed consent (informed consent of people under 18 years old was given by their parents).
Procedure and Instruments
Spanish Form 1 consisted of 12 unrelated words: Dado, Cinta, Norte, Jarro, Pollo, Frente, Llave, Cruz, Fuego, Pena, Modelo, and Oído (Dice, Ribbon, North, Mug, Chiken, Forehead, Key, Cross, Fire, Sad, Model, and Ear) . Spanish Form 2 is also made up of 12 unrelated words: Fácil, Pipa, Bar, Tiesto, Duque, Costa, Sudor, Perro, Ley, Feliz, Tía, and Cierto (Easy, Pipe, Bar, Flowerpot, Duke, Coast, Sweat, Dog, Law, Happy, Aunt, and True) .
Following the learning trials, multiple choice recognition trials were conducted. Twelve separate white index cards were presented to the subjects. Each card consisted of a list word and 3 foils (a phonemic foil, a semantic foil, and an unrelated foil). The participants were asked to identify the list word. The stimuli for each card printed in the order of upper left, upper right, lower left, and lower right were for Form 1: (a) Dado (Dice), Ficha (Counter), Lado (Side), Moto (Motorbike); (b) Reloj (Clock), Lazo (Bow), Pinta (Pint), Cinta (Ribbon); (c) Norte (North), Cuadro (Picture), Oeste (West), Corte A single delayed recall trial was given without forewarning 30 min after completion of the multiple choice recognition trial. The interval was filled with other neuropsychological tests that did not involve memory. After the free recall delayed trial, the multiple choice recognition trial was conducted again. Reliability, validity, and the procedure to select words is reported in previous research (Campo & Morales, 2004; Campo, Morales, & Juan-Malpartida, 2000; Campo, Morales, & Martínez-Castillo, 2003) . Reliability coefficients for the most clinically used measures (Total Recall, Long-Term Retrieval [LTR] , LTS, CLTR, and delayed recall) were quite high ranging from .61 to .72.
The six-trial version of the test was administered according to the procedure described by Buschke (1973) . The examiner presented the words at the rate of one word per 2 s. The entire list was read aloud to the subject only prior to the first recall trial. The subject was then asked to recall as many words from the list as possible and was subsequently reminded only of those words that she/he did not recall on the immediately preceding trial. The subject's responses were recorded for each trial on a record form by writing the number which corresponded to the order of recall. Intrusions were also recorded on each trial. The first time that a subject said a word that was not on the list, the examiner was allowed to say "that word was not on the list." The examiner recorded the intrusion error in the trial where it occurred. The same procedure was followed for each new intrusion error emitted by the subject. If the subject gave a particular word four trials consecutively, then failed to give that word, the examiner was allowed to say "there is a word that you have given me quite a few times, but you have not said it yet." The examiner was also allowed to ask the subject to run through the list out loud to make sure that she/he had not left out anything. As Buschke and Fuld (1974) pointed out it is important to encourage the patient/subject on each recall trial to obtain the maximal retrieval. Words were not spelled or defined. The total number of words on the list was not disclosed to the subject. The procedure was continued until all 12 words were recalled on three consecutive trials, without any reminding, or until six trials had been exhausted.
The test was scored following the procedures described by Buschke (1973) and Buschke and Fuld (1974) . Measures scored included the sum of items recalled on each trial (TR), Short-Term Retrieval (STR), LTS, LTR, CLTR, RLTR, Intrusions (total number of different intrusion errors), multiple choice recognition trial, and delayed-recalled items. The LTS score is defined as the number of words recalled on two consecutive trials, without reminding between trials, regardless of forgetting on subsequent trials. When the subject recalled a word which had entered LTS, it was scored as LTR. The CLTR score represents words that entered LTS and were recalled on all subsequent trials and must also consist of at least two successive recollections (i.e., a word could enter CLTR on the sixth trial if it was also recalled on the fifth trial). The RLTR score represents recall of a word in LTS followed by a subsequent failure to recall the word. Recall of a word that had not entered LTS was scored as STR. Scores of the subjects from the normative study (Campo & Morales, 2004) were recalculated using measures of trials 1 -6 of the 12-trial protocol.
Statistical Analysis
All analyses were carried out using R for Windows software, v. 2.10.1. Table 2 depicts the correlation between the 6 and 12 trials and range of VSRT raw scores for the sample used in a previous normative study (Campo & Morales, 2004) . Correlations were calculated with 391 subjects. Like other studies found previously (Larrabee et al., 2000; Smith et al., 1995) , these correlations were very high and significant. Only the RLTR correlation was low. Larrabee and colleagues (2000) consider that low correlation of RLTR is due to the decline of this measure over the second half of VSRT administration.
Multiple regression models were fitted using a backward procedure where the first model to be tested included variables for Age, Age 2 , Sex, LE and second-order interaction between predictors (see Faraway, 2005, p. 125 , for details of backward procedure). The backward procedure begins with a model containing all potential predictors and identifies the one with the largest nonsignificant p-value. A model with the remaining x-variables is then fit and the procedure continues until all the p-values for the remaining variables in the model are significant. The dummies LE low and LE high were always either both present or both excluded from the model, since they belong together and represent the effect of the categorical predictor education. Similarly, their interactions with another predictor were always either included in or excluded from the model.
Nonsignificant predictors (p , .005; a lower a level was chosen in order to avoid Type I errors due to multiple testing) were excluded from the model, but no predictor was removed from the model as long as it was also included in a higher order term in the model (i.e., if the interaction between sex and education was significant and the predictor sex was nonsignificant, sex was included in the model). In particular, Age was never removed if Age 2 or any interaction involving Age or Age 2 was still in the model. The reason for this is that the p-value of any predictor is arbitrary (depending on the coding used for predictors), if that predictor is part of a higher order predictor in the model (Aiken & West, 1991) . The assumptions of regression analysis (homoscedasticity, normal distribution of the residuals, absence of multicollinearity, and absence of "influential cases") were tested for each model.
Results
The regression models are presented in Table 3 (Form 1) and Table 4 (Form 2). No significant influence of outliers was observed (maximum Cook distance 0.6). The variance inflation factors of the predictors in the regression models were ,2. The RLTR measure was transformed because the assumption of error normality was not found.
Age was the most important predictor on performance on all VSRT scores in Forms 1 and 2. An additional quadratic effect of age on VSRT performance was observed for most VSRT measures only in Form 1 (STR was not affected by this variable). Education was another important variable. Participants with higher LEs tended to receive higher scores on the test (except for STR measure). A significant interaction between age and education was also found in delayed recall measures and RLTR measures (Figs. 1 and 2; statistics and p-value are showed in Tables 3 and 4). When delayed recall was measured, people with a high LE showed better performance than those with a low or average LE. However, these differences were less pronounced when the performance of older people was compared. In addition, the RLTR measurement groups with low and average LEs showed a tendency to decline with age higher than well-educated people. These results may be explained because there were very few subjects in the older group. Gender was another important variable in several Form 1 measures. Women outperformed men in most of VSRT measures. STR variable was an exception. However, there was no effect of this variable in Form 2 measures.
Normative data are obtained by calculating the participant's predicted VSRT score using regression models (Tables 3 and  4 ). The residuals of each score are then calculated (e i ¼ observed score 2 predicted score) and standardized (Z i ¼ e i /SD [residual]) using Table 5 . After standardization of the residuals, the participants's performance can be evaluated via a Z-distribution table with cumulative probabilities or a simplified version thereof (Table 6 ). For example, Form 1 was administered to a 60-year-old man with high LE. The predicted total recalled score for this person would be 43.557 ¼ 46.886 + ((60 2 51) × (20.335)) + ((60 2 51) 2 × (20.005)) + (22.679) × 1 + (2.770) × 1. The SD (residual) equals 8.20 and the standardized residual 20.19 ¼ (44 2 43.557)/8.20, which corresponds to a p-value of .05, and can be considered "Normal" according to normal according to these tables (e.g., Z-value ≈1.28), the regression models presented in Tables 3 and 4 can be used to determine the exact Z-values.
Discussion
The results of this research provide normative data for the Spanish version of six trials of the VSRT. The current paper complements another one carried out by Campo and Morales (2004) where they reported normative data for a Spanish version of VSRT using 12 trials. The sample has been increased and age range is larger in this study. These normative data have increased significantly the number of subjects older than 55 years, and the procedure was shortened using a six-trial 
version. Several studies have shown the equivalence between 6-and 12-trial procedures (Larrabee et al., 2000; Smith et al., 1995) . This study confirms these results between 6-and 12-trial of the Spanish version of VSRT. The correlations between these procedures were very high for several measures (TR, LTR, STR, LTS, and Intrusions) ranging between .75 and .89. RLTR was the measure with lowest correlation (.64). Studies of the English version found the same pattern (Larrabee et al., 2000) . We hope that clinicians may be motivated to use this six-trial VSRT in order to reduce the patience's fatigue. Also, reduced time of test administration has become increasingly important in clinical settings. An important objective of this research was to describe the role played by sociodemographical variables on subjects' response. It has been found that age is the most important predictor of the three that were studied. As age increases, subjects tend to obtain lower scores. The only exception was STR measurement, which showed a tendency to increase. Similarly, this study has revealed a quadratic effect of age (greater score reduction of subjects from age 55) that is also mentioned in the literature (Lezak et al., 2004; Peña-Casanova et al., 2009; Strauss et al., 2006) . However, it is worth mentioning that this result has not been contrasted in the longitudinal studies (Ardila et al., 2000) , and the limitations inherent to transversal studies must be taken into account.
Another significant effect found was related to the education variable. The influence of education on memory tests performance is unclear, with some studies finding a significant contribution of this variable, whereas others find that education is not associated with test performance (Lezak et al., 2004; Strauss et al., 2006) . Results revealed that those with high university education performed better than those with secondary or primary education. Results have also revealed that there is no interaction between the variables education level and age. Only in the delayed recall variable has such an interaction been found. The subjects with a higher educational level showed a greater number of recalled words than those with a lower educational level in the younger age groups. As age of subjects increase, these differences are attenuated, although they do not disappear completely. These results may be explained by different hypotheses. One of them is based on the idea that higher education has a protective effect on cognition with advancing age (Hall et al., 2007) . This means that subjects with more education are less exposed to risk factors and show a higher cognitive reserve. However, alternative hypotheses cannot be ruled out as, for instance, the fact that less educated people are less accustomed to being evaluated or that their reading level is lower (especially in the case of tests that measure verbal memory). Some studies have shown that a high correlation exists between reading level and educative level (Garrett, Grady, & Hasher, 2010) .
Gender effect was important only when Form 1 was administered. Results demonstrated that women performed better than men on several measures of the test. This finding is also consistent with previous studies (Campo & Morales, 2004; Delis et al., 1987; González et al., 2001; Norman et al., 2000) . However, Peña-Casanova and colleagues (2009) found no gender effect in a Spanish version of the Free and Cued Selective Reminding Test (FCSRT). In our opinion, it is quite surprising that no significant differences were found between men and women in a verbal test such as the one used for this study. We believe it can be attributed to the characteristics of the sample. The sample is not large and women nearly double men (with more than twice as many women in the group aged 50 and older). Another possibility is that Form 1 words may have been easier than words or Form 2 for men. Further research should investigate the existence of sex and Form item differential functioning.
Another important matter is the possibility to use normative data of this research to assess Latin Americans. We consider that there are cultural differences between Hispanics and Spaniards. Therefore, it is not possible to use these norms at this moment. The use of a foreign version of a test, or a literal translation with little concern regarding cultural influences, along with the use of normative data obtained from English-speaking samples can be considered the two most relevant problems affecting the neuropsychological assessment of Hispanics in the United States (Ardila, 1995; Echemendia & Harris, 2004; Gasquoine, 2001; Lange, 2002 ; Ostrosky-Solis, Ardila, & Rosselli, 1999; Ponton & Ardila, 1999; Ponton et al., 1996; Shuttleworth-Edwards et al., 2004) . Further research is necessary to determine the suitability of these norms to people from other Spanish-speaking countries that are culturally and linguistically different. Latin Americans comprise a significant proportion of the population in the United States (the U.S. Bureau of Census [1990] consider that by the year 2020, there will be more than 52 million Latinos in the United States). There is, as yet, no research supporting the use of Spanish version of VSRT in this group. However, before using this test is necessary to study the validity in theses populations (Campo & Morales, 2007; Hambleton, 2005) .
To sum up, in this work, normative data have been presented for the Spanish version of TRVS with six trials stratified by age, educational level, and gender. Results indicate that age and education are the main factors affecting subjects' performance. In spite of the large size of the sample used, this research shows some limitations (a) the sample for Form 1 needs to be increased in the older age groups, and (b) the sample for Form 2 should be increased in all age groups and particularly in the number of men over age 50. Notes: The raw test score leading to a particular Z-value is given indicating the percentiles 5, 10, 20, 50, 60, 90, and 95. VSRT ¼ Verbal Selective Reminding Test; RLTR ¼ random long-term retrieval.
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